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Research on DSTATCOM based on DSP and novel sliding mode control
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Abstract: In order to improve the robustness and dynamic response of distribution static synchronous compensator (DSTATCOM)
control system, the common sliding mode control strategy is proposed based on the time-domain analysis of DSTATCOM nonlinear
mathematical model. A novel sliding mode control strategy is proposed to further reduce chattering. Sliding surface is separated into
two different sliding surface according to deviation extent which has different sliding mode strategy, so the current tracking speed is
improved and chattering is reduced. Hardware and software of DSTATCOM are designed, and a prototype based on DSP is
implemented. The proposed control strategy possesses the advantages such as strong robusticity, good dynamic response and low
chattering, which show its validity and feasibility.
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Fig. 1 Main circuit of three-phase four-wire DSTATCOM
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Table 1 Common strategy of sliding mode control

REHT sa s se s oma omy ome omn JFREEK
1 + - - - - 4+ o+ OLLD
2 + - -+ -+ - (0,1,1,0)
3 -+ - =+ =+ (0100
4 + -+ + -+ - = (01,00
5 o4 = = = =+ o+ 001D
6 o4 =+ = =+ = (00,1,0)
7 o4+ = = ==+ (0,000
8 - - - 4+ o+ o+ = (L1
9 - -+ -+ o+ =+ (100
10 - — + + + + - = (1,100
11— + — - 4+ - 4+ o+ 0L
12 - 4+ - + o+ -+ = (1010
13 - 4 + = o+ = =+ (100
4 = + 4 4 4+ = = = (1,000

2.2 DSTATCOM MO BYBIRITH) 5%

R B v A, U U R g A
MUTFRRFPERT,  JCAEDIe i b s SIS A 4
Wizgh, HZ#kam s . MRl n)— o
#4t, DSTATCDOM W] 7EA7 PRIN [a] ]y ik A D) Herfn, {H
JESERR TR AF R AL IR 5 e, S ENMEEL
M), 13 RGEEVHIm iz 28 g
X, BIRHE. BRI fr R SO, Rl
SELE R BRI RIS, 238 “Bll”
MBI A o BHIR iR SRR I 1 58 H RS
WHAEOY, RAGIE RS — Pk R
M5k, —AoEaiE A RIS BN

§ =—e¢sign(s)— f(s) (10)

KAOH, £>0, A0)=0, H 520, H sfis)>0.
DSTATCOM (1454 FLUiL Rt A B far 83 A G 1) 43
IR AR, BAREGAE . KA
— FROE T AT 45 N B IR D D) e 1l b Rl i B
5, ARBIR S O R T RE TS B2 N R I
T hl, 3 BN BE PR IR ) PR B 1 2 1 11 5
MR . A ARAIE RGEBE A D) e, [
$E i ARG AR LIS AR e, b EHRINS:,
P& P B A TR R B e A g A N

) km >A

sz{—6ﬁgﬁg)—@sr <A (n
fﬁ(ll)ﬂlﬂ:k1>0;k2>0; >0;xe{a, b, c,n}; A=max{ls,|,
Isbls Iscls Isnl}o

BT IR AR TR T ABE T 43 A Sk P T AR 1D
(s=A, s=—A), FRHETEAR T [ 1) fd 25 72 5 R AN R 1)
PRI 75 A “TUAE7 A, HEBLE I S R

SX

SX

Ko R BT B Y, A A A A i 22 A2 AL
LIS TR A3 BITE 0, $ i T AR GERE A D (PRI
PEs A2 A “UHRT W, RTINS, R
I Ze PRI A R, A0 PO 22 A Sl 1 ] IS
AR BERPHE, ##m TUARE . Wi,
BT AR R I ORALE T PR IR B R R g S
59 TEHRILS, $dm T IRia s Re .

3 ETF DSP 89 DSTATCOM i%it

3.1 DSTATCOM &%
H35 DSTATCOM LAEJEEE, vt DSTATCOM
TEAAER], Wik 2 Fioss

O <ok
[
DSTATCOM X
O — I |32 unive
1 >
L 4{& !
§I > | e A R IR

i i
[ b K pspararsy K= i |
2 DSTATCOM FE14HHEE]
Fig. 2 Hardware block diagram of DSTATCOM
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